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PROCEEDINGS
9:45 a.m.

MR. MAUL: We"d like to get started
here. We appreciate your showing up here on a
foggy morning here in Sacramento and a Friday.
Probably you would love to be home or traveling or
someplace else. But we"re glad that you"re here
with us today. So we"d like to welcome you all
here today.

My name is David Maul; 1"m the Manager
of the Natural Gas and Special Projects Office
here at the Energy Commission. 1°d like to
welcome you here to our workshop. This is a staff
workshop on our natural gas supply and
infrastructure assessment report.

Before we get started 1°d like to just
do a few quick housekeeping things. First, does
everybody have an agenda for today®s event?
They"re out on the front table. |If you don"t,
raise your hand and we"ll pass it out to you right
now. Make sure you keep track of what®"s going on.

Hopefully we*l1l1 keep on schedule today.
We would like to respect your valuable time and
try to get you out of here by 4:00 today. So,

we"ll try to march through here as efficiently as
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we can.

But I do want to highlight that we are
here to not only present information to you in
exploring the reports that we have, but more
importantly, we"re here today to get information
from you. So we have a number of questions that
we"ve posted on the web that we had asked you to
think about in advance beforehand. And we"d like
you to ask as many questions as you can and offer
as much insight as you can from your perspectives
in the natural gas industry, and on the report
that we have today.

So, please feel that this is more of a
seminar format, this is a discussion format, this
is not I"m-going-to-stand-here-and-talk-to-you-
the-entire-time format. This will be very
interactive hopefully.

Secondly, 1°d like to compliment our
staff that helped put this together. Jairam
Gopal, Jairam, raise your hand, is the Supervisor
of our natural gas unit and the leader of this
particular report. Jairam and his staff have done
a marvelous job pulling this together, doing the
analysis. And he"s in the middle of now doing the

next round of analysis. So any guidance that you
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can provide to us today will help Jairam and our
gas staff in their modeling efforts to pull this
together.

They also were assisted by our report-
writing team, Mignon Marks and Bob Logan. Let"s
see, where®s Bob? 1 saw Bob earlier -- there®s
Bob Logan. So, the document you saw, hopefully,
is a nice looking document in part due to their
credits.

So, with that, -- also 1°d like to note
that in the spirit of cooperation, and actually as
far as efficiency goes, we"re working very closely
with our colleagues at the California Public
Utilities Commission. And I think Rich Meyer and
Sapida -- where®s Rich? There"s Sapida and
there"s Rich here someplace. We"re working
closely with them. And it"s our goal, within
government, to make sure that we have no secrets;
that any information we have they have, so that we
can move forward as efficiently as possible to
serve the public and the State of California.

So, with that 1°d like to turn it over
to Jairam Gopal to lead today®"s workshop. And
thank you, again, for coming.

DR. GOPAL: Thank you, Dave, and

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

welcome, everyone. It"s a beautiful morning in
Sacramento.

(Laughter.)

DR. GOPAL: Someone said they brought
the sunlight here, but I still don"t see it, so
they better hurry.

All right. In order to get started 1
think one of the things that Dave did mention was
that he told you to ask a lot of questions. |
have one more request. Answer a lot of questions,
too. So I'm looking for questions, but I™"m
looking for answers, too, because they are the
critical drivers that will be taking us through
the next cycle in analysis.

Let me just briefly go over what we"re
going to do here, what are the things that we need
to observe, et cetera, et cetera.

Cell phones can be turned off if you
don"t want to hear it.

(Laughter.)

DR. GOPAL: All right, basically I™m
going to introduce the staff members and Dave has
already started the process; 11l continue with
that.

The other thing that we want to do today

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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is get your comments and input on the 2002
assessment paper that was on the Website. And I
believe you have all read it, because you"re all
here in full force.

The third point, discussion on relevant
and critical issues. We want to make sure that we
get every critical issue put on the table so that
we can start thinking, analyzing and trying to see
how we can address the market comprehensively.

And finally, the last point here, the
questions and answers that I need. You have seen
the questions and we will try, and either staff
will answer some, or we will be looking to you to
get the answers.

Today"s agenda. The First we will start
off with Mignon presenting the demand assumptions
and assessments that we have In our paper. That
will be followed by Leon Brathwaite, who will talk
about the supply side assumptions in the model.

He will also provide a very, very, very brief
discussion on what the model is and how we use it.
For a more detailed discussion probably we can do
it later on.

Depending on how the timing is we will

either take the lunch break then, or we will
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discuss prices. That session will be led by Todd
Peterson.

After prices, of course, now that we
have the supply demand and price picture all set,
we will see what happens in the marketplace. That
infrastructure session will be led by Bill Wood.

And finally, given all these, we still
have this big question mark, the uncertainty of
future, you know, who"s going to do what, who"s
going to pay whom, et cetera, et cetera. And that
discussion on risk and reliability assessment will
be led by Bob Logan.

You"re all free to ask questions during
the sessions. Now, after the demand session |
will call a few people who will serve as a panel
today to help us in focusing questions, answering
questions and taking the discussion forward.

I hope you all signed in at the front.

I want to make sure | get your phone numbers and
e-mails. E-mail is the particular detail that I
really need. That"s the only form of
communication I believe in.

You"re not supposed to read this slide,
because 1"m sure you already have read it, you"ve

got it in your mind, and you got the answers ready
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for me.

The first bullet, natural gas is
plentiful. How many times have you heard it? A
thousand times. And even today you will hear it a
thousand times, but then still the price is high.
So that"s one big issue that we should be
tackling.

You know that crude reserves have
continued to maintain their levels, so that
doesn”"t seem to be the big issue. Short-term
seasonal aspects, power generation, of course,
they are driving the gas prices demand/supply
situation, and the infrastructure analysis. So we
will be getting a lot into it.

Skip the next bullet. We still want to
do it on an annual basis. That"s what we"re
trying to do to make sure that you get the
information in a very timely manner.

I want to continue with the next one.
We do a continent-wide analysis to make sure that
we address this integrated market in sufficient
detail.

And finally, we need to look at the
energy climate, which means not just the energy

supply/demand but also the financial side, the
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credit worthiness; the mindset of the industry,
itself, is something that we need to capture in
our analysis to make sure that we get a better
look into the future.

Integrated gas marketplaces, what we
want to do. Interconnected pipelines, | think you
know this, but have talked about it so many times
before.

We*"ve always talked about the low gas
prices for the last ten years because we had a
very big gas bubble. And suddenly that bubble
burst, too.

The other issues that we are interested
in now, you know, an analysis, electricity,
restructuring has made a lot of changes. We"re
trying to address how to capture some of those
issues.

Natural gas electricity convergence. Is
it a new paradigm? |Is it going to take us
somewhere else, away from what we have been
thinking in the past? That"s one issue that we
would like to address.

And finally, electric generation. There
is a race, you know, it"s the tortoise, is it the

hare, who"s going to win? Who"s going to come on
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front, and how do we deal with that?

So, those are the basic, the changes
that we have to deal with in our new report.

In our analysis, 1 will skip this slide
because throughout this day we will be talking
about the various drivers that we will be dealing
with.

And finally, your comments are most
welcome. Documentations, the documents that have
been presented here will be posted on the Website
at a later date. 1 know that all of you may not
have your answers right now, so 1"m going to give
you more time. February 3rd, close of business;
it"s a Monday. |If that"s a problem, please let me
know.

And finally, of course we will have a
panel set up today later on, who is going to help
us, guide us, et cetera.

Okay, I now will call upon Mignon to
make a presentation on the demand side of the
paper.

MS. MARKS: Hi, everybody. 1°m Mignon
Marks and 1°"m actually new to the natural gas
area, so they gave me more of the editing

assignment part of the report preparation. But 1
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10
did also author the demand chapter based on
information collected by the Energy Commission and
the Gas Research Institute and the Canadian Energy
-- CERI, whatever that is, let"s see, it"s the
Canadian Energy Research Institute.

I have asked Lynn Marshall and David
Vidaver to be in the audience today. They"re
responsible for the California gas demand and
supply forecast related to natural gas, so they"ll
be here. And David Vidaver, in particular, will
be helping me close out my presentation on the
demand chapter.

What 1*d like to do is really to
summarize what"s in the demand chapter and then
give you an indication of what the plan is for
doing the next demand forecasts.

The demand forecast for the United
States was based on data from the Gas Research
Institute®s baseline projection databook that was
published in the year 2000.

And you"ll see here that what GRI was
predicting was going to happen for the five end
use sectors from 1995 to the year 2015, you see
here on the bottom that the commercial and

residential demand growth is relatively slow.
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11
Industry remains the largest gas consumer.
Natural gas vehicles gain market share over time.

But the biggest impact in gas demand
will come from electricity generation. Also note
that GRI was predicting that gas demand would
reach, you know, approximately 30 Tcf, trillion
cubic feet, by the year 2015.

These two graphs illustrate numerical
data that was provided in table 1 in the report.
1"ve graphed demand growth in the four subregions
of the WECC separately, Ffirst for electric
generation only, and then for all other end use
sectors.

Note that the southwest, this red band
here, is expected to become the second largest
gas-using region due to additions in gas-fired
electric generation. Demand growth in all other
sectors is less dramatic.

This graph illustrates projected output
by both new and existing electricity generators in
the western United States, assuming average
weather conditions and hydro electricity
availability.

Note that the output of natural gas-

fired generators, this is the red line here, is
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12
predicted to surpass the output of all other types
of electricity generators by the year 2006. But
these projections were done before the dropoff in
a significant number of electric plants, and also
it"s before California adopted the renewable
portfolio standard. And David Vidaver will be
telling us a little bit more about his plans to
update these projections.

This slide provides a breakout of the
expected electricity generation additions in the
western United States by subregion and over time.
Electric generation additions were expected to
total more than 46,000 megawatts by the year 2012.
The stacked bar chart on the right provides you a
breakout over time, and also by subregion in the
WECC.

And what you®ll see here is, First, that
two-thirds of the estimated growth was expected to
occur in the California, northern Mexico and
southwest regions. And then also that the
majority of the growth was expected, two-thirds of
the growth was expected to occur in the First few
years of the forecast period.

This graph shows California total gas

demand on both utility-served loads as well as
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13
loads that are served directly by in-state
producers and by imports from the Kern River and
Mojave interstate pipeline systems.

By 2012 the staff projected that annual
average -- sorry, wrong page —-- this is for both
utility as well as non-utility loads. And you"ll
see that on the far right here that gas demand was
expected to reach 7.5 billion cubic feet per day,
and that the electric generation sector is
projected to have about a 2 percent per year
growth rate.

And this graph illustrates the data that
was provided in appendix A. And what 1"ve done is
I1"ve separated California gas demand into core,
non-core and electric generation sectors. And
relative to the 1997 base year, core customers are
expected to have the largest volume increase, but
electricity generation places a close second.

This graph illustrates that new, more
efficient, gas-fired units are expected to
displace approximately two-thirds of the natural
gas used by steam turbine generators, as well as
to serve new load, electric load.

(Off-the-record discussion.)

MS. MARKS: There we go, thank you. So

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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14
our plans are to produce another forecast of gas
supply, price and infrastructure in the spring of
this year. And this time we will be using demand
data for the U.S. from the EIA, USEIA, rather than
from the Gas Research Institute.

Our natural gas demand forecast will be
part of the integrated energy policy report work
that"s being done by the Commission. And we
expect to have the next demand forecast published
by February the 11th. And then there"ll be
another staff workshop on February the 25th to go
over these demand forecasts.

I1"d like to now ask David Vidaver, if he
has time, about 15 more minutes, to close this
briefing with his plans on reworking some
assumptions regarding electric generation in the
west.

MR. VIDAVER: Thank you. Good morning.
I work in our electricity analysis office, and I
sort of run the crystal ball on the supply side.

The forecasts from our office that were
used in this report are about six months old, and
a few things have happened in the electricity
sector in the last six months.

SPEAKER: Can®"t hear you.

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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MR. VIDAVER: Oh, do I have to stand
this close?

SPEAKER: Don"t hide your light under a
barrel.

(Laughter.)

MR. VIDAVER: Let me regain my composure
after that comment.

(Laughter.)

MR. VIDAVER: That"s a visual 1°d rather

not have. 1 think 1"m going to have the same
problem. This is really -- 1"m just going to
shout. |1 don"t like things that close to my
mouth.

Let"s see here, where are we. Okay.
We"ve changed quite a number of assumptions about
the amount of capacity that®s going to be built in
the western United States over the next ten years.
Most notably, the amount of capacity that we
think, the generation capacity that we think is
going to be added between 2002 and 2005 has fallen
substantially. |1 think we drop off about 8000
megawatts of capacity.

The high prices of 2000, 2001 engendered
a lot of announcements about new combined cycles

that were going to be added throughout the western
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United States, both in California and the
southwest, and in the northwest, and Mexico, as
well.

So we"ve reduced the amount of capacity
that"s going to be added over the next several
years. There is a graph two pages down which will
show you the quantities involved. 1711 discuss
those in some detail.

The reductions iIn capacity are most
substantial outside the California/Mexico region.
The total amount of capacity that we think will be
added in California and Mexico over the next
decade is roughly unchanged. We just think it"s
going to be added later rather than sooner.

The total amount of generation capacity
being added in the west has dropped by about
10,000 megawatts, and I1"11 discuss the reasons for
that. And finally, we"ve incorporated the
renewable portfolio standard, which mandates that
20 percent of the electricity in California be
generated using renewable technologies by 2017.
This will displace approximately 2000 to 3000
megawatts of baseload gas-fired capacity, and will
require some additional gas-fired peaking capacity

to back up the wind generation that"s going to be
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used to meet the renewable portfolio standard.

So, the exact quantities, we would love
your input. You can come back here on February
25th, we"ll be holding a workshop to discuss the
various assumptions that we"re making for the
integrated energy policy report and the
assumptions that are quite a bit different from
the ones that were used for this report.

This i1s probably preaching to the choir.
You notice that when Mignon showed the future
trend in gas consumption by generators, there was
an initial dip in 2003 and 2004. We expect that
EG gas demand will fall as new combined cycles
displace older steam turbines that are currently
used for baseload generation.

This is primarily a California
phenomenon. As you know, gas-fired generation
isn"t as prevalent in the northwest or in the
southwest where hydro and coal are used,
respectively, as the dominant fuel sources.

There are limits in California to the
extent that new combined cycles can displace
existing less-efficient steam turbines. Those
limits may be overcome with time, but the older

steam turbines, primarily in the South Coast Air
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Basin, iIn the San Diego area, and to some extent
in the San Francisco Bay Area, Potrero for
example, can"t be replaced very quickly.
Ultimately, I™m sure they will be, but that won"t
happen iIn the next two or three years.

To the extent that you add too much
generation capacity you really don"t have an
additional effect on gas demand by generators.

You simply spread that gas demand out over more
capacity.

IT I add 5000 megawatts of combined
cycles and they displace existing units and are
used to meet incremental demand, and then 1 add
another 5000, that additional 5000 merely takes
output away from the first 5000. So to the extent
that we are over-building the electricity system,
generation-wise, we are not really having a market
effect on gas demand. And we"ll return to that.

What it means is our lowering our
assumptions about additional capacity that"s going
to be added really don"t affect the total amount
of gas the generators demand.

Eventually new capacity will just be
used to meet incremental load growth, which simply

means that the driver for gas demand on the part
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of generators in the long run is going to be the
demand for electricity. That, and the technology
improvements you have for gas-fired generation.

Gas is, as I"m sure all of you know, the
marginal fuel source in the west about 90 percent
of the hours of the year. As we continue to grow
we"re going to consume more gas. That will be
offset somewhat by additional renewable
technologies that may be used -- will be certainly
used in California, and possibly in other states.

And finally, it seems absurd to say that
the location of new gas-fired units affect gas
demand. It doesn®t really affect total gas
demand, but it does affect how much gas is going
to be demanded in California. And we"ll return to
that, as well.

Sorry 1 couldn®t make this very simple.
This is a graph that attempts to show how our
capacity assumptions have changed over the past
six months.

The blue bars represent our forecast
from last August. The red bars represent our
current forecast, our provisional current
forecast.

The Ffirst pair of bars show the changes

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345
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in assumed additional capacity over 2002 to 2005
in each of these regions. The second pair of bars
show the assumed changes in additional capacity
across the two forecasts, not from 2005 or 2006 to
"12, but from 2002 to 2012.

So, for example, if you look at the
Pacific Northwest, in our forecast of August we
assumed a certain amount of capacity would be
built in the Pacific Northwest between 2002 and
2005. And that number has fallen in our current
forecast by almost 3000 megawatts, 2789. The
total amount of capacity added from 2002 to 2012
in the northwest has fallen by 2924 megawatts.

SPEAKER: So the 6 should be a 2, is
that what you"re telling us?

MR. VIDAVER: The 6 should be a 2, yes,
exactly. So, hopefully that*s clear. Let"s
discuss some of the implications of these changes.

Well, the capacity in the northwest has
fallen because it"s become apparent that the
aluminum industry in the northwest is probably
dead. Future prices in —- electricity prices in
the northwest combined with increases in aluminum
capacity in China probably mean that the aluminum

industry is going to disappear.
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The significance of this is that the
aluminum industry is 15 percent of the electrical
demand in the northwest. With it gone, about 3000
megawatts of generation capacity is no longer
needed.

There are similar explanations of
declines iIn other areas. In Canada, for example,
it seems as though a very very large portion of
increased demand in Alberta is going to be met by
cogeneration. And therefore, the new capacity
will not be produced output which will be injected
into the high voltage grid, which means we don"t
care about it as a planning and forecasting
agency.

In the southwest you see that we"ve
reduced the number, the amount of new capacity to
be added for 2002 to 2005, by 1200 megawatts; in
the longer run it will fall by 3000 megawatts.
These changes, while they seem minor, are actually
pretty substantial.

Remember that from 2002 to 2005 there"s
a whole lot of stuff that"s already there. It
went online in 2002. 1t"s coming online by the
summer of 2003, and it"s all but started up. So

some of the declines are actually pretty
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substantial about what"s going to come online in
2004 and 2005. The decline in the amount of
capacity we"ve assumed in those two years is
substantial.

The California number is a little
misleading. The California number includes Baja
California. And our assumptions about Baja
California are that more capacity is going to
appear in the next three years, and the next ten
years. It"s beginning to seem like Baja
California, for whatever reason, is a place that
people are going to want to locate power plants.
And you can attach all sorts of nefarious motives
to this.

But if we were to disaggregate
California and Mexico, the decline in the short
run in California would be more than 2480
megawatts; and the decline in the longer term
would probably be on the order of 2000 or 3000.

So, that being said, we don"t expect
that changes in these numbers are going to affect
the total amount of gas demanded by electrical
generators over the next 11 years. We don"t
really expect the changes in the demand on the

part of generators for natural gas in the next
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three or four years are going to be substantially
different in our new forecast.

So the bottom line is despite all the
changes in the assumptions we are now making about
new electrical generation capacity because of what
we"ve observed in the last six months, it"s really
not going to affect the numbers that are presented
here. It will, in one respect, and that is
because we have reduced so much capacity in the
northwest and in California, southwest generators
are going to run at much higher capacity factors.

Six months ago we looked at how much
capacity was being added in Arizona, and thought,
these guys are going to lose money. They"re
barely going to be able to generate profitably
half the time. But our tentative results,
changing the capacity additions, indicate that
generation in Arizona is now going to be
profitable more hours of the years.

So capacity factors on generators in
Arizona, new combined cycles, are going to go from
48 or 49 percent up to about 70 percent. That
simply means that Arizona generators are going to
be providing power to the Pacific Northwest and

California more than under the old scenario. And
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that means they"re going to be demanding a lot
more gas.

The reduction is going to occur in gas
demand in the northwest and in California. So
that"s the tentative results that we"ve come up
with.

I have about three or four minutes that
I can take questions. I"m sorry, | have to leave.
Yes, ma“am?

SPEAKER: Can you explain the Rocky
Mountain numbers --

MR. VIDAVER: No. The way we put these
-- the way we put the Rocky Mountains -- the Rocky
Mountains aren"t really important to us on the
electricity side, because they"re such a small
share of load, of electricity demand.

And the way we gather information about
the Rockies is to look at announcements, press
releases, filings at the Public Service Commission
of Colorado. And up until six months ago there
was a proposal to put a chain of ten 500 megawatt
power plants together in Colorado. We didn™"t
really believe that, but there was a lot of
activity, a lot of proposals in the Rockies,

especially during 2000 and 2001.
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Developers thought, 1 can build a plant
in the Rockies, reasonably close to gas basins,
and 1 could ship the power to California because
they"re going to pay me $300 for it. Well, the
moment that $300 lost a zero, a lot of these
projects were canceled, mysteriously disappeared.

MR. MAUL: Mr. Kelley.

MR. KELLEY: The scenario that has the
southwest generators increasing capacity, look at
the northwest and California, is there
transmission capacity compounding that increase?

MR. VIDAVER: We don"t see any
transmission constraints running into California
and going up path 26, path 15, and going north to
the northwest. There may be transmission
constraints on SWPL getting energy into San Diego.
But we think --

MR. KELLEY: There aren®"t many
infrastructure needs to accommodate that.

MR. VIDAVER: Other than San Diego, not
really. The infrastructure needs are largest with
the capacity additions in Mexico. Those are
stranded. And getting power from Arizona into
certain pockets in southern California. It"s

something we need to look at more carefully. But
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the models right now are saying there"s no problem
getting power from Arizona into the northwest.

Yes, sir.

SPEAKER: To the extent that some of
this new capacity was going to lower capacity
factors in the older plants, is there still enough
new capacity coming on to make that happen? Or
are we going to see some of the older plants
running more because --

MR. VIDAVER: No, the system, even under
our newer assumptions, the system is over-built to
the point that capacity factors on older steam
turbines in California are going to fall. And
this, of course, begs the question are they going
to stick around for ten years.

From a modeling perspective it"s not
really all that important because they run at
about 9300 Btu, and their capacity factors drop
down to let"s say 10 to 25 percent. But one,
they"re fully depreciated, so perhaps with some
assistance they can stick around. And secondly,
they can effectively be replaced by LM6000s or
other peakers that run at 9300 Btu, and leave you
the same amount of gas consumption. Just a

different type of plant that"s doing it.
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The older steam turbines end up meeting
peak -- 1 wouldn®"t say peak needs, but 12-hour
needs during the middle of the week, later in the
scenario. And an LM6000 can probably do that more
efficiently. So, even if these plants do
disappear they"ll be replaced by LM6000s or Frame
7s which effectively have the same effect on gas
demand from a modeling perspective.

Thank you very much.

DR. GOPAL: Well, thanks, Dave. Now
that we have got the first session on demand
assumptions out the door, literally speaking,
because this is going to be a pretty big driver.
We have seen the national demand levels for
natural gas, for example, in Annual Energy Outlook
published by the EIA. The levels that they
project, they keep going up and down from year to
year because of the dynamic nature of how the
market is functioning.

That"s where 1 think there is a little
bit of a criticality that we need to address to
make sure that we can capture this well, and this
is exactly where I need a lot of input from you,
too.

A couple of announcements that | want to
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make. This demand assumption that we talked
about, it"s very dynamic, it"s still in the
process of evolution. There are changes being
made, so we are now at the right point where we
can actually take more input in making sure that
we come up with some credible, reasonable demand
projection for the future. So | do want to make
sure that you are involved in that development.

The numbers that we are going to take
from you will then go into the next round of
analysis which we call the 2003 natural gas market
outlook. That will feed the electricity and
natural gas report that we will be publishing
around the June/July timeframe. The results of
that will then be fed into the integrated energy
policy report that will be published by the
Commission. The first draft will be out in July/
August timeframe. The schedule is being worked
on; probably there will be some changes later on.
But otherwise, we want to make sure we get that
report out by November, as the mandated date is in
November .

Stay tuned, come up to the CEC Website
and you"ll get all the details on the 1EPR and

other schedules that we will be developing over
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the timeframe.

Before we get going with the next
session --

SPEAKER: Jairam, I wonder if 1 can just
add one quick note to that? One of the pieces of
analysis that we"re working on in this demand part
that we would like feedback on is the question of
fuel switching in the entire country. The
ability, given the evolving air quality
regulations, of boilers and power plants and
factories, what-have-you, around the United
States, to continue to fuel switch; that is,
switch from gas to oil and back. What the future
would be like if basically everyone becomes like
California and eliminates fuel switching.

So, to the extent you have any comments
on that particular topic, we"d appreciate
receiving those.

SPEAKER: Could you say a few words
about what your thinking was with whatever went
into the bottle this time around?

DR. GOPAL: 1 think that issue will be
considered in the supply side discussion, because
that"s one of the modeling questions that we"re

dealing with. So we will cover that in the supply
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regs in the next session that"s coming up.

Before we start with the next session I
want to get some of you folks up on the table near
the microphone so that we can listen to you very
well, because we are being audio Webcast, so 1
want to make sure that every speaker sticks close
to the microphones. | didn"t get a chance to pull
Dave in close to the microphone, but from now on 1
will make sure that I do get you closer here.

On the panel here 1 have -- my plan is
to have this panel up there throughout the day.
The members on the panel can drop in and out
depending on, you know, the level of issues being
discussed and their interest in each issue. This
way, | think what we will do is get your input and
thoughts right from the beginning.

Eric Eisenman from PG&E GDM; Kirk Morgan
from Kern River Pipeline; Chris Price from EnCana;
Mark Meldgin from PG&E Company; and Dale Nesbitt
from Altos.

Is there anyone else who would like to
be on the panel? This is not the last
opportunity. |If you want to join in later on to
ask questions or provide input, you"re most

welcome.
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(Pause.)

DR. GOPAL: And people who would like to
ask questions, 1 would like you to speak loud.

And if you cannot speak loud, come to the
microphone up in the front and make sure you
announce your name and affiliation so we can get
it on the transcript. We need this transcript to
make sure that we have a full record of the
different questions and responses.

(Off-the-record discussion.)

DR. GOPAL: Okay, I do thank the panel
for obliging to come sit up there, and provide
answers to all our questions.

1"d like to now start off with the next
session which is on natural gas supply. This will
be led by Leon Brathwaite.

MR. BRATHWAITE: Good morning, everyone.
Thank you for coming. Quite a turnout, 1 must
say. | don"t remember having a workshop in my 13
years at the Commission and seeing so many faces
out there. It"s nice, thank you.

Anyway, I will talk a little bit about
the supply side issues, and 1711 also briefly
discuss the model that we use to do our

projections.
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The model i1s a very data intensive
model, 1 must say, so what I"m about to present is
a very simplistic view of what we do upstairs.

Anyway, by the way, my name is Leon
Brathwaite, and 1 work in the gas unit. 1 spend
most of my day, if not all of it, with our model.

Anyway, we use a North American regional
gas model, and we have been using it since 1989 to
do our price and supply forecasts. The model is a
general equilibrium model. But we make our
assessments in three broad areas, that is the
United States, Canada, and northern Mexico. We do
not have very much detail in Mexico, and this is
something that is still evolving. Hopefully in
the near future we will have a little more detail
in the Mexico area.

And so what do I mean by general
equilibrium? What the model does is that it
simultaneously solves for price and supply; it
looks for price and supply equilibrium in 18 North
American supply regions and 20 demand regions.

Now, in the model demand is inflexible.
And what do I mean by that is that demand is an
input to the modeling. It is not something it

spits out. We put in the demand and what we try
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to get out of the model is a price and supply
forecast.

This forecast is done over a 45-year
time period, but we primarily focus on the first
ten years. When you get out 45 years, you really
get out into some strange lines out here, so we
stay away from that.

Anyway, in the supply regions we have
different types of formations, conventional and
unconventional formations. And what I mean by
unconventional is that there are things like
coalbed methane is considered unconventional;
tight sands is considered unconventional, even
though tight sands is not really unconventional,
but it is considered in our model.

The supply resources are treated as
exhaustible; that is Hotelling economics. There
is quite a lot of discussion about Hotelling
economics these days, especially in our unit. But
it is something that we do have in the model.

However, several years ago, 1 think it
was about five years ago, we added a reserve
appreciation parameter which sort of minimized any
depletion effects, and 1 don"t want to get into

too much detail, but what Hotelling economics does
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is that it calculates a scarcity rent. And there
is appreciation parameter minimizes that effect.

In the model the supply and demand
regions are connected by pipelines or pipeline
corridors. On pipeline corridors, maybe, for
example, like the El Paso and, El Paso North and
Transwestern is combined as one pipeline in the
model. Even though in actuality it"s not, but
that"s how we treat it in the modeling.

And we have various parameters in there
that we use, that we all input into the model to
make this mix. We have technology parameters; we
have reserve appreciation which 1 was just
speaking about. And we have discount rates.

Okay, the model contains two categories
of reserves. We have proven reserves, and right
now we have about 236 tcf in the United States and
Canada. We have potential reserves, which is
about 972 tcf in the U.S. and Canada.

In addition, we have a category known as
reserve growth, which comes from reserve
appreciation. What happens is that as a field
expands we have new estimates of the amount of
reserves that"s present. Also new technology that

improves recovery and production. And also we
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have in-field drilling which taps into new pockets
of reserve that we were not aware of previously.

So what the reserve appreciation
parameter does is try to account for all of those
things. So that is also a reserve category, and
that only works on the proven category.

Okay, proven reserves require only 0O&M
costs for its production, whereas potential
reserves require both capital and 0&M costs. And
the proven reserves and their associated costs
form the basis of what is known as raw supply
curves. And the supply curves are very important
for the running of the model.

Now after we do all that, you know, we
put all these things into the model, both the
demand side and the supply side, and all the
intervening parameters, we end up with something
like this. | mean the model doesn"t spit this
out, but this is what is the information that
comes out of the model.

So in this graph here, in this schematic
here we have the oval, the oval shapes represents
our -- everybody hear me? Can everybody hear me?
Okay, good.

The oval shape represents our supply
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regions, you know, like we have San Juan, Permian,
Anadarko. Those are all our supply regions. The
black circles represent all the minor regions.

Now, in California, even though it"s
represented on this particular schematic, It"s
represented as only one region, actually in
California we have a lot more detail in the model.
I think we have four regions in the model. So,
but here, for simplistic purposes, we just
represent it as one.

And the lines, the lines between the
demand and the supply regions, those are all
pipelines or pipeline corridors.

Now, again, this is information that
spits out the supply, that"s spit out from the
model. And as you see from the schematic, the
Gulf Coast, according to our projections, iIs going
to hold around 10 Tcf or so short of our forecast
horizon.

We have Rocky Mountains, which is going
to show substantial growth from about 2 Tcf to
about 4 Tcf before the end of our horizon. And we
expect a lot of production in Canada, because we
can see it going from a little less than 3 in 1997

all the way up to over 5 Tcf by the end of our
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forecast horizon.

Now, these are our future plans and
discussion topics. And here we are really seeking
input from you guys. Reserve appreciation, what
should we do about that? There is a lot of
discussion about that. 1Is it, are the numbers
we"re using high? Are they low? You know, it"s
just a lot of issues involved with that. We
really seek some input there.

The supply cost curves; we need to take
a second look at them to see if the associated
costs are reasonable. Technology factors. How
fast will technology be improving. These are
things we want to talk about.

Bob started the issue about the end of
fuel switching. It"s something that we definitely
need to look into on our next cycle. And the
other issue that we are also looking at is what
should we do about modeling gas on the North
Slope? And the LNG, also, which is quite
prominent these days. Bill will talk a little
more about LNG.

So these are the issues where we are
really seeking input from all you participants.

And that concludes my presentation. 1 will take
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any questions. Don"t make them too difficult
otherwise Jairam will have to answer them.

(Laughter.)

MR. BRATHWAITE: Yes.

PROFESSOR WILLIAMS: Have you used this
model to backcast, say put in 2002 numbers but
demand for the previous ten years, how well you
accord with the supply that occurred in 1992? The
model shouldn®t care whether it"s forecasting or
backcasting.

MR. BRATHWAITE: No, we have never done
that, quite frankly. Dave probably could --

MR. NESBITT: Dave did a lot of that.
Have you read ""Random Walk Down Wall Street" by
Burton Malcheal? Do you want to backcast after
that?

PROFESSOR WILLIAMS: Yes, I want to
backcast the model --

MR. NESBITT: Do you want to do
statistical backcasting? Most people who do
backcasting, in my humble opinion, do it
dishonestly. You can fit an electrocardiogram
with your model, most people do, and then they
demonstrate that it"s reliable.

The real interesting thing about
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backcasting, we"re seeing that today, is if you're
going to backcast you"ve got to understand how
price expectations are formed and were formed five
years ago. Do you gather data on price
expectations five years ago? No. Do you gather
data on price expectations now? No.

We can talk about that; that"s not
right.

MR. BRATHWAITE: Well, wait, wait, wait,
no, no, no, Dale, I"m not sure I agree with what
you just said there. You say, it is a perfect
foresight model.

MR. NESBITT: It says it has no -- it
has price expectations in it. Just like the real
world has price expectations in it.

MR. BRATHWAITE: No, but, excuse me.

Are you -- did you want to --
PROFESSOR WILLIAMS: 1 still think any
model you can, 1 think you can do backcasting

with, and it gives you some confidence in your
forecast. So why not do it, that"s all 1 was
asking --

MR. BRATHWAITE: Oh.

PROFESSOR WILLIAMS: -- if you"ve done

1t.
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MR. BRATHWAITE: No, we have not. We
have not. Maybe it"s something we should consider
doing.

MR. NESBITT: |If you"re interested 111
show you some of that stuff.

MR. BRATHWAITE: 1I"m sorry, somebody
else had another question.

SPEAKER: Well, I was curious, there was
nothing up there about somehow price expectations
as inputs to the model.

MR. BRATHWAITE: Well, the only -- no,
no, we don*"t, we don"t have prices on other inputs
in the model, no. We have some cost input data,
but not prices.

MR. MAUL: Leon, repeat the question.

MR. BRATHWAITE: Which question?

MR. MAUL: Repeat the question for the
microphone. The last one.

MR. BRATHWAITE: Oh, I"m sorry. Your
question was you were wondering why there is no
price expectations.

MR. NESBITT: It"s a dynamic rational
expectations model. It"s a price expectational
model. 1t"s dynamic rational expectations. It

means that price expectations are rationalized
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with the decisions that profit-seeking producers
engage. So price expectation is at the heart of
what these guys do.

No. Wrong. It does not come out of
your supply curves. What does dynamic corrected
rational expectations mean, do you know? It means
that as you sit and make decisions today you have
to form some expectation about where price is
going in the future, and your decisions today
depend on price expectations. Everybody knows
that.

But forward price depends on decisions
you make today, they“re coupled.

SPEAKER: The question is how does the
model do that.

MR. NESBITT: How much time do you have?

SPEAKER: It seems like it"s an
important feature, so --

MR. BRATHWAITE: Well, give us a one-
minute version, then.

MR. NESBITT: How does the model do it?
IT you think about -- the model doesn®t, and 1
hate to use these anthropomorphisms that the model
-- I"m sorry, that these models think, because

they don®"t think. The people that build them

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

42
think.

IT you posit that producers and
consumers in California, I know it"s hard to
believe, anticipate prices as best they can, and
they make investment, operation, and retirement
decisions in the face of the prices that they
estimate, that"s what actually Mobil does, it"s
what BP does, it"s what PG&E does, everybody tries
to do that, right.

IT you put that agent-based approach
into Leon"s and Jairam®"s model, that people pursue
profits as best they can, then you®"d like to have
two properties. You®d like to have the people not
doing systematically stupid things, making
decisions based on systematically knowingly bad
price forecasts.

The theory, in reality, tells people,
don"t do that. |If they make decisions based on
price forecasts, they make them at random. This
model doesn®"t do that. There"s no randomness in
the model.

It says that the capacity addition
decisions are consistent with the prices. And the
prices are consistent with the capacity addition

decisions. There"s a rational expectations
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dynamic equilibrium set up. Nobody does anything
systematically stupid in the real world or in the
model. They only do things that are stupid at
random.

And when they do something that"s stupid
at random, what"s the degree of freedom? The
price, the price changes. Takes care of the weak
and it takes care of the strong.

Does that create a lot more confusion
than you started with? Probably.

SPEAKER: As | understand these models,
what you put in is, in the various basins, what it
would cost to produce the next increment
(inaudible) and on a cost basis. Then the model
balances all that stuff with pipeline capacity and
demand and like stuff. It comes out to a price
where supply and demand are balanced.

Now, that"s a cost-based thing, not a
market-price base thing.

MR. NESBITT: That"s wrong. It"s going
to take a lot longer to -- that"s not right.
That®s not right in the real world, 1t"s not right
in the model. This model.

These other models you"re referring to,

I don"t know what you"re referring to.
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MR. MELDGIN: If 1 can throw in two
cents here, 1"m Mark Meldgin with Pacific Gas and
Electric. |I1"ve actually done backcasts with
MarketBuilder for the electric model, and you can
see the results iIn the testimony in the Gas Report
1.

The key features --

MR. BRATHWAITE: Just for clarification,
MarketBuilder is the Windows version of the NARG
model, the North American Regional Gas model,
okay .

MR. MELDGIN: Thank you, Leon.

MR. BRATHWAITE: Sure.

MR. MELDGIN: NARG and MarketBuilder
have in them a switch in which you can tell the
model, yes, go ahead and add new pipeline if it
appears to be cost effective to do so. Or, no,
don"t do any of that.

IT you turn that switch off then, well,
that"s what | did for my backcast. And I put in
recorded gas prices at different places and then
let the model figure out what the electric, the
power plant gas demand was going to be, starting
in January "98.

So i1t is possible to do that sort of

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

45
backcast. And it came up pretty darn well. But
the kind of thing you"re talking about --

SPEAKER: 1 wasn"t worried about
backcasting --

MR. MELDGIN: Oh, that was your question
back there about backcasting. 1 apologize.

MR. BRATHWAITE: No, yes, it was Jeffrey
Williams who asked that question, yes.

Anything else? Carl, 1™m sorry, Carl.

MR. FUNKE: I have a couple of
questions. First of all, is you started in what,
"97 as a base year? You go every five
years --

MR. BRATHWAITE: The base year, yeah,
it"s "97, yes, yes. 1"m sorry.

MR. FUNKE: How did 2002 end up compared
to the actual 2002? And is it wildly different?
And is that okay, because we"re really looking at
long-term trends that kind of take out volatility?

MR. BRATHWAITE: Do you want to take
that?

MR. PETERSON: 1"m Todd Peterson with
the Energy Commission. From a price-wise aspect,
taking a look at what, say the Gulf Coast price

came out of the NARG model, compared to lower 48
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wellhead price, on a simple average for the
recorded data by EIA, it comes out relatively
close. We were looking at about $2.83 per Mcf out
of the model.

EIA recorded data through about August
of 2002 is relatively close. It might be a little
bit higher, close to about, 1 believe it"s about
$2.90. These are all basically in 2000 dollars,
so It"s adjusted for inflation.

MR. BRATHWAITE: Do you still have
another question?

Yes, sir.

SPEAKER: 1 notice your curve fairly
flat both for industrial demand and cogeneration.
And 1 recognize that where you have very large gas
users, also large electric users, that market may
be saturated for cogeneration. But the technology
seems to be allowing lower level industrial users
to try that. And I"m wondering why you have such
a flat curve for cogen.

MR. BRATHWAITE: Yeah, 1 was just
looking around. |Is David here?

DR. GOPAL: No, he®"s not here. You"ll
get that answer later.

MR. BRATHWAITE: We will deal with your
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question, sir. Another question.

MR. FUNKE: Since investment dollars are
kind of, you know, limited, and big oil and gas
companies now can put It internationally, do you
have to have an international scope to this, Dale,
or —-

MR. NESBITT: Yes. 1 spent Wednesday
with big international oil companies on the NPC
project. Many of you will be hearing about that.
And believe me, their capital budget, and it is
international and it is risk-adjusted, absolutely.
Good insight.

MR. FUNKE: Another question. 1 guess
an Interior study recently said that there®"s only
11 percent of the Rocky Mountain reserves that are
actually off limits to drilling. Is that included
in these -- Is a portion that you have, your
supply, just completely eliminated because you
don"t think it"l1l go through? What are the
assumptions of that and what do you think about
that?

MR. BRATHWAITE: Well, Carl, that is
something that actually we are discussing right
now, and it will be In our next cycle. We are

looking into that. It was not something that we
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truly addressed in this particular cycle, but we
certainly will be addressing it in the next.

Bill.

MR. WOOD: I have one comment about
that. The United States Geological Survey just
put out their new Rocky Mountain assessment. |1
have the, what do you call it, the fact sheets for
that.

They"ve revised the Rocky Mountain
estimates down slightly in terms of aggregate
volumes producible. But they"ve gotten a bit more
bear-ish on the continuous formations out there,
the unconventional gas, iIn the sense that their
cost estimates implicitly are a lot higher.

So, it"s not just an issue with federal
land access. It"s also an issue of intrinsic cost
of resource, and an issue of the size and depth of
distribution of what"s out there.

And a lot of people are getting, if I
can see the trend, a little bit more bear-ish on
the fundamental geology out there.

Last point on land access. It"s just
not -- It"s not whether or not you have land
access, It"s what you got to pay for it and how

much liability that you®"re going to bear if you
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should, god help us, kill a piece of wildlife or
something.

So It"s not just an issue of land
access. It"s an issue of the liability that you
take on when you go drill there. That"s why
internationalization really matters. Where are
you going to take on your liability, in Wyoming or
the Ganges River Delta?

MR. BRATHWAITE: Yes, Carl.

MR. FUNKE: One other question.

MR. BRATHWAITE: Your last one? No.

MR. FUNKE: No.

(Laughter.)

DR. GOPAL: We have plenty of time for
questions.

MR. BRATHWAITE: Yeah, it"s okay.

MR. FUNKE: No, this, I mean, these are
all just general questions. But your LNG
assumption for Baja specifically, okay, there"s
a -- you got a bunch of people that are interested
in putting something in there, it looks like it"s
cost-effective. How does that go in as a supply,
since it"s not something you have any history on?
And at what point does that kick in, and what

level?
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MR. BRATHWAITE: Well, in this -- Bill,
111 ask you to answer some of question, okay.

But in this run we didn"t really look at LNG in
Baja. But we do have a scenario that we did that
considered LNG and being constructed in the Baja
area. And we have seen quite good flows in the
model from LNG in Baja.

MR. FUNKE: What did you just say?

MR. BRATHWAITE: Quite good flows.

MR. FUNKE: Okay. But is it a
significant difference in price, or pipeline
infrastructure or --

MR. BRATHWAITE: No. No. Not
significant, | wouldn"t call it significant. But
111 let Bill answer some of this question. Bill,
go ahead.

MR. NESBITT: I don"t want to monopolize
the time, but if you look at some of these LNG
projects down there, people are talking about 500
to 600 Bcf a day times four. And that basically
more than saturates the Baja demand and pushes
into SDG&E and into SoCalGas service territory by
displacing by direct physical flow.

The issue there is once you build

yourself an LNG facility on the Northwest Shelf or
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somewhere like that and you put yourself nine
boats in the water, you"re going to sell it and
you"re going to take whatever basis comparison you
get.

The way a lot of people are thinking
about that is do I want to put up the $20 billion
it takes to make one of these things and take
whatever price | get in Baja California, and de
facto the whole southern California tranche down
there.

Okay, so the projects are big and they
do have significant depressive effects, and they
do back pipes like North Baja up, absolutely.

MR. BRATHWAITE: Okay, Bill.

MR. WOOD: I wanted to go back to a
couple of questions back that Carl indicated here.
First it has to do with, first with the Rocky
Mountains, whether we are including 11 percent or
not. That"s one of the things that we"re looking
at. And as Dale indicated, there are costs
associated with restrictions on those where there
is access. But, as | say, there is some
restrictions. Some of them are minor and some of
them are a little more heavy.

We"re looking for input anybody has on
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that sort of information. Currently we have all
the Rocky Mountain gas reserves available and
working in the model. But when we do our next
round we want to -- we"re looking for information
with regards to should we include that 11 percent,
or is that included, would that be included in
being able to forecast potential resources that
are available in the Rockies.

Or should we actually take our estimates
that we have for the Rockies and cut them back by
11 percent.

In addition, there"s, if 1 remember
right there"s about 35 or 40 percent of the
resources in the Rockies which are on some level
of restriction. Well, as | said, that restriction
has some costs associated with it, probably,
because you have drilling times that are
restricted, and maybe you have some restrictions
on how you can have access to that particular
property.

No analysis that I1"m aware of at this
point has gone through to say what kind of cost
implications that will have. We need information
on that. If you"ve got it we"d love to see it, so

that we can include that into some of the analysis
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we"re doing.

So, just asking the question and say
yeah, we"re going to do it, fine. But we need
your help in doing that. So if you®ve got input
in that area, fine.

With regards to the LNG potential on the
west coast, 1"m going to be talking about nine or
10 or 11 facilities that have been proposed. But
we did a real quick and dirty analysis this summer
where we put a 1 Bcf facility in Mexico, one in
southern California, one in northern California.

And then we ran each of those
individually and then we ran them all together.

So we had four scenarios. Like I say, it was a
very very quick and dirty analysis. We just
assumed the landed price of LNG at $3, 1 think it
was, with a 50 cent cost to gassify and get it
ready to tailgate. And then just let the model
run from there.

Basically what happened in the all LNG
case, the winner was southern California. It ran
at full capacity. And the second winner, if you
would, would have been northern California. And
the third was the one in Mexico.

Basically what we are looking at was the
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one in southern California was right in the middle
of a huge demand center, and it was backing out
southwest gas, which Is our most expensive gas
coming into California.

The second, or the one in northern
California came iIn because it"s again in a very
large demand center. It"s centered right there
where there®s a large gas demand. But it"s
competing against cheaper Canadian gas, so it
didn"t fare so well.

And then the one in Mexico is not in a
large demand center, and there are costs
associated with moving the gas out of Mexico into
other demand centers such as northern California
or eastern California. So therefore, it did not
fare as well.

But nevertheless, all of them looked
like they were going to be economic the way they
were operating.

Now, in each case, for each of the
demand, each of the supply areas, the citygate
price dropped from our base case when there was no
LNG. So therefore, the impact of the LNG was to
reduce the cost of gas delivered to California.

And in so doing, of course, it reduced
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the quantity of gas coming in from the different
regions into California, depending upon the region
and whatever.

But we never looked into that
specifically because, like 1 said, this is a very
rough -- was a really rough evaluation, just a
quick and dirty one. Jim Fore is working with us
now and he"s been working for the last two months
gathering information for us so that we can do a
much more in-depth analysis on the Pacific Rim.

He"s gathering information on each
supply source, each demand location in the Pacific
Rim that is taking LNG, and coming up with some
information that we can then put in the model with
regards to each of those supply sources, the cost
of moving gas from those supply sources to
California, and to each of the other demand
regions inside the Pacific Rim that could have
access to that LNG.

And also then costs associated with each
of the supply regions to try to determine then
what s going to be the wellhead price, or the
price to get the gas into an LNG facility. And
then the costs associated with liquefying it, and

then the transportation costs.
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So, all of that is a much more detailed
analysis that we"re doing now, trying to pull
together. And, again, if you have information in
that area, sometimes not all of this is readily
available in the public sector. So if you have
that kind of stuff, information available, we"re
looking for that to help substantiate the work
that we"re doing here.

But that kind of information is going to
go into our analysis. The question arises now, is
should we be doing this on a base case basis, or
should this be used as a scenario, as a "what-if"
happens. And if it is, should we do like we did
before, do we do a four-case scenario where we"re
looking at one, two and three facilities, and then
all of them together?

Then how do we run that against McKenzie
Delta and North Slope? Do we include those in our
base case? Are those again sensitivities? Do we
do basically what we call an all pipes case, where
we put everything in and let it run and see what
happens, who makes it and who doesn-"t.

We"re looking for information. We"re
sorting through this, but any inputs that you have

we"d love to hear what you have to say now or in
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any written comments that you have in the future
with regards to this.

Anyway, talked too long.

MR. BRATHWAITE: Before you take off,
thank you. 1 think you had a question.

SPEAKER: Bill, you said you have one
facility in Baja, LNG for 1 Bcf, one in south
California and one in north California. These are
in the present model?

MR. WOOD: No, that is not -- no

I*"m sorry, the work that we have done up
to this point and published has LNG only in the
four existing facilities on the east coast.

MR. WOOD: There®"s no LNG in California.
This, what 1 did here was a real quick and dirty
study that we put together just to see what-if.
What was going on to get a kind of a broadbrush
look to see what might happen.

Anyway, yes, Bert.

SPEAKER: Well, your thing about
wildcards, you®"ve got to consider the fact that
Mexico may recover from theilr present Marxist
national chauvinism and start actually developing
some of their potential.

Petroleum geologists, for instance, like
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the outside look. They"ve never been allowed to
do any real exploration, but they like the outside
look of southern Baja, and in general. There®s no
reason to believe that Mexico isn"t going to have
a lot of fossil fuel potential if 1t"s actually
explored by people who know how.

So, | agree that that"s not today, but 1
certainly think if you"re going out as far as
2012, it"s something you should at least have iIn
the back of your mind.

MR. BRATHWAITE: Well, as 1 said in my
presentation, you know, we do not have much detail
about Mexico right now, but it is something that
we will be, 1 guess is evolving that we will kind
of consider as we do our next rounds and our
future rounds of forecasting.

Yes, Dave.

MR. MAUL: Leon, 1 hate to add more
complexity to the situation, but obviously we"re
discussing the LNG right now. As a separate
activity we are looking at LNG from a variety of
perspectives.

The State of California does not
currently have a position on LNG development in

California or in Baja. But we are examining the
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issue. Obviously it has a potential very positive
impact on the gas perspective. We"re examining
all the details of that.

We need your input today to help us
model that potential impact to see how large it
is, and how positive that is.

On the other hand, if we were to issue a
position statement on LNG, it would cover not only
gas and energy issues, but also would need to
address environmental issues, public health and
safety issues, permitting issues and the public®s
concerns, and we have to have a comprehensive
statement that looks at all those issues at once,
and not just look at one aspect of it.

So, we are modeling it just to see what
the technical implications are, and the
forecasting implications. But we will not make a
position statement to say we like or don"t like
LNG until we have something to say in all those
areas.

And we are looking not only at the
California situation, we"re also looking at the
Baja situation, in coordination with Mexican
officials, including the President of CRE.

MR. BRATHWAITE: Thank you, Dave. Yes.
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SPEAKER: Coming out with that
California policy.

SPEAKER: We"ve initiated discussions
with all the permitting agencies here in
California and, as you can well imagine, that will
take some time to work through the many agencies
that might have a potential role in LNG
permitting. So I"m not giving a time. It"s
beyond the ten years --

(Laughter.)

MR. BRATHWAITE: Well, thank you for
that, Carl, 1 appreciate that very much. Yes,
Carl, go ahead.

MR. FUNKE: This is not a pipeline
question, but do you have all of the pipelines in
the model for the ten years now, when they“re,
some of these projects you®ve identified, are some
of them coming on or are you adding pipe in the
interstate pipe from the southwest, let"s say, to
California as part of output of the model for ten
years? Yes or no.

MR. BRATHWAITE: Wwell --

MR. FUNKE: No, do you have it in the
model? 1t"s just a question.

MR. BRATHWAITE: Yes, yes, yes, but

PETERS SHORTHAND REPORTING CORPORATION (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

61
there is, in the model, there is a permit that
allows the, whenever it is economic to do so the
model will build capacity. Okay? So we have the
flexibility to either put one of our pipes that we
see coming on, say, in 2005 or in 2007, we have
the ability to put it into the model as we see
fit.

Also, within the model internally, the
model can build capacity as it sees fit. So,
like, iIf we see like there is, like, for instance,
say you have some cross-over need expansion. The
model can do that without us telling us to do so
externally.

MR. FUNKE: Okay. My supply question
is, you said that you expect U.S. gas production
to peak at the end of this ten-year period. Who"s
going to be building pipe for something that®s not
going to have a supply for it, in the ten years,
within the ten years.

MR. BRATHWAITE: That"s a good question.
Jairam, do you want to take a shot at that?

DR. GOPAL: Well, here we are talking
about the long-term impacts of, you know, what"s
going to happen with prices of land, just building

up to your question.
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(Laughter.)

DR. GOPAL: See, basically I think we
have, we presented a variety of gas resources
throughout the U.S., and there is this
anticipation that, you know, because this plant
will be accessing this gas, although we said that
the gas is peaking it"s not that we"re going to be
running out of gas, first of all. What we will
see is the gas is going to peak, but it"s going to
stay there at that level for a significant amount
of time, otherwise the model would start telling
us that, hey, listen, you are running out of gas.

The second thing, any computer model is,
you know, it"ll give back what you put into it.

So if you check the model, and then if you tell it
that, hey, listen, I got this alternative fuel
which can compete at two bucks, and your resource
costs, of course, drive the gas to four bucks,
obviously the model will tell you hey, listen, you
told me you got alternative fuels at two bucks.
That®"s what you"re going to use.

So that"s one of the reasons what
happens is if we put the oil price, for example,
at $3 a bottle constant throughout the timeframe,

there will be a point where it says that it"s
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going to be a lot more economical to burn oil
rather than gas. And that"s exactly where we get
into this environmental situation. You know, are
we going to let this happen, will it happen, or
will there be some resolution.

I think those are some of the issues
that we are trying to address, and that"s one of
the reasons why we do sensitivities, to see, okay,
in our base case we don"t have a constraint on
people to choose between oil and gas, and
therefore there®s a potential to use something
else. So those are the different parameters that
we play with.

So, when we say that the gas was
peaking, for example, iIn the paper that we have
issued, what happens is beyond that timeframe, gas
prices seem to rise high enough that alternative
fuels will start penetrating.

Now, the second aspect that we have in
this model is what"s called the backstop price,
which says that there is at some point a
significant amount of gas that"s going to come in.
So that"s the one which will replace any other
conventional gas resources you have examples, or

what. Coalbed methane is one of the
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unconventional ones that we already have, but
there are gas hydrates and the in situ coal
gasification and other technologies that can come
in if prices rise to a certain extent.

So, so that"s what we mean. It"s not
that we"re going to be running out of gas and the
gas will no longer be useful, or used in the
marketplace.

Any other comments? Dale?

MR. NESBITT: No more.

DR. GOPAL: Eric? Oh, hold on.

MR. EISENMAN: 1 wanted to comment on
the questions with LNG in Baja. Those are
questions nine and ten of the gquestions you set
down.

DR. GOPAL: Can you hold on just one
second? | want to make sure that Carl has his
question answered on this one.

SPEAKER: Well, it seems that even
though it, you said it peaked, 1 didn"t mean that
gas wouldn®"t retain the flow. Just the prices
keep going (inaudible) tracking it, what, faster,
I don"t know what "‘peaking"™ means. Do your rates
reserve depreciation factor got cut in half, now

we can basically add, you know, supply to the
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technology.

DR. GOPAL: Yeah. Given the conditions
that we are inputting to that particular reference
case that we did for 2002, there was a significant
shift to alternative fuels. For example, out in
the future, 2017 and beyond. So it"s a little
more than ten years.

So there was a significant shift to
alternative fuels. That"s one of our inputs, so
that"s one of the things that we are investigating
right now.

Eric.

MR. EISENMAN: Okay. 1I"m wearing a
North Baja Pipeline hat for the next minute or
two. We"ve passed out, or it was out on the front
table, answers to questions nine and ten. North
Baja is aware of six LNG proposals in Northern
Baja, ranging in size from 750 a day to about
1400. North Baja is going to have an open season
starting next month, a non-binding open season.

So It"s a kind of a start to gage interest.

North Baja has gone in the commercial
operation and is flowing east to west now, serving
generation in Northern Baja. |If an LNG plant gets

built, then there"s not going to be six built.
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There®"s probably, if you asked me to guess today,
there are probably not even going to be two built
in this kind of planning horizon. |If one does get
built, though, North Baja could start becoming
west to east, with pretty modest capital costs,
and get gas back to Ehrenberg, where it could
either go into the SoCalGas line at Ehrenberg, or
back, back into the Southwest.

So I, you know, it"s our, our best guess
is that there will be some LNG built in North Baja
in the next few years.

MR. BRATHWAITE: Okay, great.

DR. GOPAL: And one follow-up --

MR. BRATHWAITE: Oh, you want to follow
up?

DR. GOPAL: 1 want to follow up with the
response you gave me. Yeah, what we did in the
model for that sensitivity analysis was to turn
North Baja to flow west to east instead of east to
west. And you said there will be some feed. Do
you want to throw out a number?

MR. EISENMAN: I"m sorry, some what?

DR. GOPAL: What"s the transport cost on
that west to east flows, when you do turn it

around?
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MR. EISENMAN: 1 don"t know if we"ve
gotten that far. Let me inquire about that.
DR. GOPAL: Okay. Yeah, because | think
that would certainly -—-
MR. EISENMAN: That"s a reasonable
question, and 1 —-

DR. GOPAL: And that"s a critical one to

MR. EISENMAN: 1It"s a critical question.

DR. GOPAL: Yeah. Tell us whether it"s
going to be economically priced at the -- yeah.

MR. EISENMAN: Okay.

MR. BRATHWAITE: Questions, anybody
else? Yes, sir.

DR. GOPAL: Mark Meldgin.

MR. BRATHWAITE: Mark.

SPEAKER: One comment 1 think that Carl
may not have --

MR. NESBITT: One comment that Carl made
is a good one. Who"s going to build the pipe?
It"s guys who put pipe in places where the basis
differential across the pipe is bigger than big
enough to pay for it. You are seeing in the
eastern U.S., I saw one a couple of years ago,

hundred day pipe, and they built this pipeline
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just for peak load. | hadn"t that before. And
when you run it through the model you see the
basis differential big enough to pay for the whole
pipe for a hundred days.

So one of the things that started to
happen as the country changes structurally where
it"s getting their gas is there"s smaller pieces
of assets that have very high value for a hundred
days, but no value for the balance of the year,
but basically eating, eating everyday pipes.

So you build them when the basis
differential tells you to build, like Baja into
San Diego Gas and Electric. Crash the price in
Baja with a 700 a day LNG plant, there"s going to
be a big basis differential on that pipe, so I™m
going to build it.

DR. GOPAL: Thank you, Dale. Mark,
please, yes. Thank you, Dale.

MR. MELDGIN: I had a question, or,
pardon me, a comment, actually, about NARG. You
mentioned fuel switching. Something I haven®t
heard discussed on the gas side is demand
destruction. The analogy is what Dave Vidaver
mentioned earlier, electricity prices in the

northwest have gotten so high because of the
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aluminum smelter, electricity demand is done.

I"ve seen various consultants say that
in the lower 48 there"s a pretty significant use
of natural gas as feedstock for fertilizer and a
few other things, and that when gas gets above
some price, maybe four, four and a half bucks,
that demand goes away. We start importing all the
fertilizer from overseas.

So maybe that sort of thing ought to be
put in the model.

MR. BRATHWAITE: Sure. That"s certainly
something we"ll keep in mind.

Anything else? Questions, questions?
Comments?

DR. GOPAL: Yeah, 1 had a question.

MR. BRATHWAITE: Jailram got a question.
I"m sure he"ll answer it himself, too.

DR. GOPAL: Okay. This is a question
with regard to LNG, again. Should we treat LNG as
a baseload supplier, or should we treat it as a
peaker plant? What is the best use of LNG for
California, and how does it impact the market and
the economics? | mean, this is something that, if
not now, I would like you to address it in some of

Your responses.
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And gas used in feedstock, yes, that's a
very good question, and we do understand that
there could be a, I mean, is that demand shift
going to be significant. We tried to do that with
sensitivities. That"s the only way that we can
help really think of, and they"re trying to grab
what®"s going to happen in the marketplace. So we
do look for sensitivities, and in that, of course,
look at the U.S.-wide model. Just changing a
number in California is not going to change the
lower 48 average price.

For example, you®"re not going to really,
the tail is not going to wag the dog. So we try
to get some information and intelligence of how
it"s going to be a U.S.-wide change, and try to
balance those iIn sensitivities. So if there are
any suggestions or inputs, or questions that you
have, 1 would like to see it so we can try and
design the appropriate number and type of
sensitivities to be addressed in the next cycle.

SPEAKER: The model does have the
ability to handle price elasticity, doesn"t it?
You just put in stiff market, but include
maintenance -- that might be one way to handle it.

DR. GOPAL: The model does -- Dale is
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also nodding his head -- we have used the elastic
version of the NARG model. We used to do that
quite a few years ago. We really haven"t focused
too much on it in the last few years, because we
have several other models, and the Commission also
asked for the EIA or GRI, which we used as a
source of input for demand numbers. | do
anticipate that they have gone through the
different parameters, they have gone through the
competitiveness of gas and other alternative
fuels. And also, about efficiency use and things
of that, and come up with a projection.

So I*m trying not to re-do that same
kind of analysis on top of it, so. But the only
other time we treat it as an inelastic demand,
where we know that that"s the amount of gas that"s
going to be demanded in the market, and therefore
that leads us to focus on the price and supply.

But I will certainly continue to focus
on the elastic side of it.

MR. BRATHWAITE: Anymore questions or
comments?

Hearing none, I will thank you for
listening to what I have to say. | appreciate

your coming.
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DR. GOPAL: Well, the time now is 11:00.
We still have time for, 1 think, to take the price
issue up. So | want to start with Todd Peterson,
leading the discussion on the prices.

MR. PETERSON: Good morning. I1"m Todd
Peterson with the Natural Gas Unit. 1711 be going
over our natural gas price projections that are in
the staff report.

Briefly, 111 go over the methodology.
As Leon has already went through, we"ve stepped
through most of the NARG, which is the, getting
into the wellhead price forecast, and into
California border prices. From there, I1*11 show
off a little bit of the price projections and
discuss how we come up with sector-specific
prices, both through the WECC for electric
generation, and also for, in California, at the
utility level, for customer-specific.

From there, we"ll be discussing what
we"re thinking about doing, and looking for input
for our next forecast and, and looking at it from
a price perspective. And last, close this out
with some of the discussion topics as we"ve
already done this morning.

Our price projections are based upon
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long-run or long-term economics, using annual
average prices, and our forecasts to get into the
end-use price projections uses three sequential
analyses.

First, as we"ve discussed, we have the
North American Regional Gas model. Again, it"s a
general equilibrium model for the North American
continent. We also try to bound our prices by
using iInnovative price and supply outlooks -- this
is using different assumptions, which is in
Appendix C of our report -- to understand how
natural gas market conditions may change and
influence wellhead prices and supply availability.

From here we take this information and
move into end-use price projections. Here, what
we"re trying to do is determine the prices by
matching supply and demand by each customer class,
especially here in California and the WECC, and
then we need to get into the utility-specific
regions and we need to allocate some of their
fixed costs. And these are things like interstate
transport, inter -- oh, I"m sorry, intrastate
transportation costs, utility margins, et cetera.

So starting from a big picture look,

we"re looking at North American wellhead prices.
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And as Leon has already showed you, some of the
basins that are producing well, we see the reason
is, mainly, is some of the pricing. Here in green
I*"m showing off some of the economical prices,
such as in Canada, we have Alberta. Here in the
lower 48 we"re seeing San Juan and Rocky
Mountains.

Likewise, the more expensive places
we"re seeing, compared to the weighted average
lower 48 price, is the Gulf Coast and California,
and we"re at -- something that"s real interesting
is for gas coming into California, we"re seeing
that Rocky Mountains and the Alberta, British
Columbia supplies are looking attractive for the,
throughout the forecast horizon. And the major
reason for this is the relative maturity of these
basins, and that is the Rocky Mountains are
relatively immature compared to the Gulf Coast and
California Basins.

So now that we have the wellhead prices,
what we do is, using North American Regional Gas
model, is bring in the transportation costs. And
-- thank you. And here 1"m showing off just a few
of the prices that we were looking at in the WECC

region, mainly just to illustrate how economical
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some of these prices may be.

For example, you take a look at the, any
gas coming off of PG&E, GTN, Stanfield, up in
Oregon/Washington area, you®re seeing very
economical pricing, mainly because of the
commodity cost coming out of Alberta. And
contrast that, if you"re in California in the
utility area, you"re going to be looking at higher
prices because you®"re not only paying for
commodity and interstate transportation costs, but
also transmission and distribution costs, where
applicable.

Of iInterest here is what you®re seeing
back up in the Rocky Mountain production region.
At the beginning of Kern River pipe, you"re seeing
some good pricing in that area, along with the EI
Paso North System being able to take gas off the
San Juan production area. And so we"re seeing
good pricing there.

And what this is showing is kind of the
relative pricing or competitive advantage some
folks may be seeing, If you were going to place an
electric generation plant in these areas. Of
course, there"s other things to consider, such as

environmental issues, water, air, et cetera.
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SPEAKER: What was the reason for
kinking in the Kearn River price forcast? It
wasn"t obvious to me.

MR. PETERSON: Sure. What we"re seeing
here is -- The question is why do we see iIn the
kink in the Kern River to California pricing. One
of the major reasons is the capital cost is coming
off in the later years, distributed over, over
more production coming online.

Next we come into looking at California
prices, utility-wide. 1"m using here just a quick
and dirty system-wide prices on an annual average
basis. System-wide, meaning looking at it from
residential consumers all the way down to
industrial cogen and electric generation pricing.

What we see here is iIn the early
nineties, we see the gas bubble helping keeping
prices lower relative where they have been the
last few years. As that"s been worked off, we
came into the 2000-2001 gas crisis, where we"re
seeing much higher pricing, approached $10, $11
figure. And then, recently we"re seeing prices
coming back down and we"re forecasting prices to
be around $4 to $6 range over the next ten years.

SPEAKER: This is a graph, because a lot
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of people paused. But basically, you"re saying
that the spikes that happened in 2000 and 2001
aren®t going to happen again in the next digit.

MR. PETERSON: What we"re showing --

SPEAKER: That"s the way people are
going to react to this.

MR. PETERSON: What we"re showing here,
again, these are really based on long-term or
long-run economics. And they are annual averages.
We"re not saying that you"re not going to find
increases in prices beyond this range, or
decreases beyond this, but really, as you average
them out this is what you®re seeing. When we
talked with Carl Funke®s (ph.) question about how
well our pricing is in 2002, looking back at 2002
we"ve seen wellhead prices down towards $2, and
recently they may be moving towards $3.50, $3.75,
maybe even higher. The data aren"t out yet.

So when you put those into an average
basis, you"re moving more towards some of these
prices here, $4 to $6 we see, including
transportation costs.

Carl.

MR. FUNKE: Todd, the model still starts

in "97, goes every five years; right? So really,
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you"ve only got three data points you"re looking
at, and you"ve just got to draw a ruler line
between them. So you®"re not going to show
volatility, price spikes, or anything like that.

MR. PETERSON: Right. We"re not going
to be -- the question is that our, our North
American Regional Gas model, it"s a five-year
increment model, and consequently you®re not going
to see volatility in prices. And | agree that
that"s what is being seen here. As we discussed
on the demand section earlier this morning, what
we"re looking at is annual average demand
conditions, meaning we"re looking at average hydro
conditions, average temperature conditions. We"re
not seeing any variability, we"re not looking at
the seasonality of demand.

Yes.

MR. FUNKE: Just to clarify that, and
this is going back to an earlier question. You
are not forecasting that the big spike in 2000 and
2001, will not recur. You"re just not making any
assertion about that at all.

MR. PETERSON: Right. The question is,
if we"re, if the Energy Commission is making an

assertion that the price spike of 2000 and 2001
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will not occur.

Again, no, we"re not necessarily saying
that. What we"re saying is based on average
conditions, average demand conditions, this is
what we"re seeing over the long term.

Yes, Dale.

MR. NESBITT: Can 1 make a comment? |1
think that®"s an important point. If you go look
at the gas forwards ever since we"ve had gas
forwards, the forwards themselves don"t forecast
prices, either. They forecast a zero arbitrage
price as you go into the future, a respectable
market average price that reflects the arbitrage
decisions of everybody in the market.

And 1 think what these guys are doing is
very respectable in that regard. |1 mean, if you
think you can forecast a crisis in the year 2004,
May, go ahead and bet on it. Because you"re a lot
smarter than the average ten million people who
are trading in the market. 1t"s really important,
just go check out the Wall Street Journal over
lunchtime today, and look where the gas forwards,
the oil forwards, the gold forwards, the copper
forwards, all those forwards are. They"re smooth,

sort of average effect of uncertainty abritaged
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out today, because we don"t know how uncertainty
is going to resolve in the year 2005.

And if we took this out of the context
and put 1t in the forward market context, the
forward markets are not trying to forecast future
crises, either. And we don"t criticize the
forward markets, because many of those forward
markets are terrific.

MR. PETERSON: Yes.

SPEAKER: 1 hate to raise this question,
but since the forward markets I think are in the
$4 range and have been about six or seven years,
if you were going to make a bet, would you bet on
the forward markets or would you bet on the model?

MR. NESBITT: 1"d bet on the model. The
reason 1°d bet on the model, if you look at it
empirically, and that"s not facetious, 1"d bet a
lot. But if you -- that"s not a facetious
comment. There"s been some studies done recently
that 1 find compelling. What"s the very very
worst forecast that you can conceive of, of the
spot price one year out? The very worst thing
that you could®"ve done in the last seven years is
forecast the cash settlement price one year out.

It"s the worst thing you can do.
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You know, that"s not too satisfying, is
it? Models have beat the forward market
systematically.

SPEAKER: A lot of producers are selling
into the forward market.

MR. NESBITT: You bet, but they"re
betting on information that departs from the
forward market when the go long against the box.
These are smart people. They have information
bases that they think are better than the forward
markets.

MR. BRATHWAITE: You know, if I may add
something here. Dale, you know, 1 have a hard
time with what you just said, you know. Because
these people are putting their hard-earned cash on
the line for those prices, and I do not believe
that even though, you know, 1 use the model and 1,
well, you know, we produced these prices and that
kind of stuff, and 1 believe in them, but I do not
believe that we can do better than people who put
their hard-earned cash on the line. They"re
willing to put their money where their mouth is.

So I"m, I"m not sure, 1°m not sure 1
agree with what you just said. Thank you.

MR. PETERSON: We®"l1l get, we"re going to
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talk a little bit more about this here in the next
couple of slides, because this is a, seems like it
would be an issue to be talked about a little bit
more.

Before we get into that, let"s go into
some of the things we"re talking about in the next
forecast, which Leon has already talked about, but
just some of that"s going to be important from the
price standpoint. And that is, new supply
sources, or new information about supplies. For
example, the USGS new information out here on the
Rocky Mountain production region, how does that
affect pricing.

Also, as we have already discussed, is
the reserve appreciation factor; how do we
incorporate any new information into getting a
better information into the model and data. Last,
and as Leon has already talked about, is the
supply cost curve.

Last is some of the discussion topics
1*d like to open the floor to. And we"re starting
to touch on it already, iIs NYMEX future prices,
and to at least show some of the concerns that we
have is, right now, we see futures as of this

morning, their month was about 565. And if you
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look at our price forecast, just using lower 48, |
believe we"re looking at about 285, roughly.
Obviously, quite a departure from our forecast.

Of course, our forecast is a long-run
forecast, where these are short-run prices. The
question comes out is, how do we use this
information that NYMEX is providing to us, and is
it something we should be incorporating into our
forecast. |If that is, we should go forward in
that way, the next question is, is how. And

looking to see if you guys have any input into

that.

SPEAKER: Todd.

MR. PETERSON: Yes.

SPEAKER: Just an observation. You said
short-run. 1 think NYMEX is pretty liquid out to

sSix years or so, in terms of natural gas prices.

MR. PETERSON: Sure.

SPEAKER: It"s getting more than just
the next year or two years -- they“"re pretty
liquid.

MR. PE